INTRODUCTION
The larvae of Paragonimus ohirai MIYAZAKI, 1939, one of the mammalian lung flukes found in Japan, are parasitic in several molluscs and crabs, occurring in the river mouth. As regards the molluscan host and the intramolluscan development of this fluke, information has been accumulated by earlier workers such as Ogita (1954) , Ikeda (1957 ), Yoko gawa et al. (1958 , Yoshida and Miyamoto (1959, 1960) , Kawashima (1961) , and Kawashima and Miyazaki (1963) . However, no study has ever been made through all the stages of the intramolluscan development of this fluke. The author has been engaged in an experimental study on the life history of this fluke, and found that this fluke has a higher infectivity to Oncomelania nosophora (ROBSON, 1915) . In this paper, the author wishes to report all the stages of the larval development of this fluke in O. nosophora in comparison with those of other species of the genus Paragonimus.
MATERIALS AND METHODS
1) The miracidia of P. ohirai : Eggs of this fluke were obtained from the liquid content of worm cysts of albino rats autopsied 2 months after experimental feeding on the metacercariae collected from the liver of Sesarma intermedia and S. dehaani captured at the mouth of the Kuma River in Kumamoto-Prefecture, the type locality of this fluke, and the Maruyama River in Hyogo-Prefecture. The eggs were put in water-filled watch glasses and incubated at 27 C. The water was changed every day and after 20-30 days the miracidia used in this experiment were hatched by cooling at 5 C for 15 min.
2) Method of breeding the mollusc, O. nosophora : The vessel used for O. nosophora was unglazed flowerpot of 20 cm in diameter and 15 cm deep. Mud taken from the habitat of the molluscs was put in the pot which was put in a big bucket, grasses being also bred there in some cases. The water bucket was filled with tap water to keep the mud in the pot or pot itself constantly wet. The molluscs were put on the mud of the pot, and fed on rice flour. This experiment was carried out during the period of April and July of 1963 and the room temperature during the period was 13 C-28 C.
3) The , infection procedure : Ten molluscs were exposed to 250 miracidia of P. ohirai in each water filled Petri dish of 4 cm in diameter and 1.5 cm deep. These molluscs were kept pushed down into water whenever they crept up. After 24 hours the molluscs were transferred to the culture box mentioned above. The miracidia remaining in the Petri dish after removing the molluscs were scarcely observed. 4) Method o f observation on the intramolluscan development:
The intramolluscan stages of this fluke were carefully removed from the experimentally infected molluscs. The living larvae were mounted with normal saline and immediately examined, but sometimes the larvae were stained with neutral red.
All the measurements were made by placing the larvae in water on a slide glass with a cover slip.
For histologic study, infected molluscs were fixed in Bouin's fixative, and sectioned transversely at a thickness of 10 microns. The stains used were hematoxylin and eosin. It was observed that most of the miracidia penetrated the inner surface of the mantle of the molluscs. Sporocysts were found in the molluscs from at least 12 hours to 52 days after exposure. The number of sporocysts which were found in a mollusc varied from 1 to as many as 16. They occurred freely in the lymphatic system ; most of them were found in the lymph space adjacent to the intestine, esophagus and stomach but few of them were found in the muscle, in the gill or in the liver. Freshly removed sporocysts moved actively, and showed various peculiar shapes. They were constricted at any part of the body, having very much attenuated ends which were considered to be the anterior and the posterior ends. After a while, however, they showed a normal shape, which was generally ellipsoidal when they were young but became elongated as they developed. The sporocysts have no appendages and contain no structure large enough to be easily detected in living condition. The birth pore is located terminally and connected with the body cavity, but there is no gut in the body. Stained specimens, however, show minutesized germ ball in the body. Young sporocyst contains about 3 germ balls, and 31-dayold sporocyst, however, contains at least 10. Forty-five days after exposure, both the germ balls and the first generation rediae were found in the sporocyst. The number of the first generation rediae which were observed in a sporocyst was not more than 10. The body wall of the sporocyst consists of two-layered-epidermis and sub-epidermis, and small cells with large nuclei and those with small nuclei are attached inside of the latter epidermis especially in its posterior part.
The size of the sporocyst varies considerably according to the shape and age, as shown in Table 1 . The result of the measurement of the sporocysts which seemed to be nearly mature was about the same as those of other known species of Paragonimus Morphologically the sporocysts of this fluke can not be distinguished from those of other species of the genus Paragonimus 2) First Generation Redia. (Plates III, VII, VIII) a) Young forms ( Fig. 3 ) : Young first generation rediae used in this study were recovered from experimentally infected molluscs 38 days after exposure. Individual mollusc contained 43 rediae on the average, the upper and lower extremes being 23 and 88. They were found in the lymph space adjacent to the intestine and stomach, and in the liver. Young rediae are characteristically short and truncate with an invaginated posterior end an prominent collar subtending the pharynx. There are no appendages. The mouth is located terminally but the birth pore has never been visualized clearly. The gut is as long as the pharynx, but sometimes much larger, and is in the form of a more or 2) 28-and 39-day-old 1st generation radiae, living specimen. 3) Between 59-and 73-day-old 1st generation radiae, living specimen. 4) Cercaria. (Fig. 7 , Plates VI, VIII) Cercariae used in this study were recovered from the infected molluscs 87 days after exposure. A normally emerged cercaria shows a very active leach-like movement attaching alternately with its two suckers.
The body is typically ellipsoidal, measuring 0.238 by 0.028 mm on the average. But its shape varies according to its movement. The entire body is covered with tiny spines which are much longer and more conspicuous towards the posterior end. The cercaria is of the microcercous type with a short tail of a round or oval form, about 0.02 mm long, which is ornamented with relatively long-DEVELOPMENT OF P. OHIRAI 299 Table 5 . Size of the 2nd generation radiae at different ages (Living specimen, in mm) Table 7 . Size of cercariae (Living specimen, in mm) Seven pairs of penetration glands are located at about the middle level of the body , of which 4 pairs have one duct each and 3 smaller ones in the middle have 2 ducts each . All of them present a granular appearance.
All the ducts lead forward close to the dorsal wall, go around the dorsal side of the oral sucker, then penetrate the sucker , and finally open on the side of the stylet.
The ducts are generally somewhat convoluted . They are not uniform in diameter even where the body is extended, being small at the beginning, larger in the middle and smallest in the distal part . The measurements of the cercariae are shown in Table 7 .
Frequently, the first generation rediae can be found even when the cercariae appear in the experimentally infected molluscs. This fact shows that the degree of the development of this fluke in the molluscs varies according to individual larvae . DEVELOPMENT OF P. OHIRAI 301 Figs. 34 and 35: Rediae found in the lymph space of the liver (38 days after exposure to miracidia). Fig. 36 : Redia found in the lymph space of the liver (94 days after exposure to miracidia). Fig. 37 : Rediae found in the lymph space adjacent to the ovary (80 days after exposure to miracidia). Fig. 38 : Redia found in the lymph space adjacent to the liver (38 days after exposure to miracidia). Fig. 39 : Redia found in the lymph space adjacent to the liver (59 days after exposure to miracidia).
Figs. 40 and 41: Rediae and cercariae found in the lymph space of the liver (87 days after exposure to miracidia).
